Regulatory role of glucocorticoids and glucocorticoid receptor mRNA levels on tyrosine hydroxylase gene expression in the locus coeruleus during repeated immobilization stress.
Sustained responsiveness of the hypothalamic-pituitary-adrenal (HPA) axis during chronic or repeated stress is associated with continuous activation of ascending noradrenergic neurons from the brainstem to the hypothalamic paraventricular nucleus (PVN). The fact that glucocorticoid receptor (GR) exists in the brainstem noradrenergic neurons including locus coeruleus (LC) suggests that glucocorticoids play a modulatory role in maintaining the activity of these neurons during chronic stress. To determine whether alterations in the sensitivity of noradrenergic neuronal activity to endogenous CORT occur during chronic or repeated stress, tyrosine hydroxylase (TH) and GR mRNA expressions in the LC were examined in acute (2 h) and repeated (2 h daily, 14 days) immobilization stress, using sham-operated rats and adrenalectomized rats with a moderate dose of CORT replacement (ADX+CORT group). In acute stress, TH mRNA in the LC increased in the ADX+CORT rats, but not in sham operated rats. In repeated stress, however, elevated endogenous CORT failed to inhibit TH mRNA responses in sham rats; LC TH mRNA in sham rats responded to the same extent as in ADX+CORT rats. A reduction of GR mRNA in the LC was observed in the acutely stressed and repeatedly stressed sham group, but not in the ADX+CORT groups. The decrease in LC GR mRNA levels in sham rats tended to be greater after repeated than after acute stress. LC GR mRNA levels decreased in response to systemic CORT treatment (200 mg pellet sc, for 14 days) and increased in response to adrenalectomy; neither CORT treatment nor adrenalectomy influenced TH mRNA levels in the LC. These results suggest that glucocorticoid responses to acute immobilization prevent LC TH mRNA levels from rising significantly, while glucocorticoids appear to decrease their capacity to restrain LC TH mRNA during repeated immobilization. Although the results clearly show glucocorticoid-dependent alterations in LC GR mRNA expression, the association between increased TH mRNA and decreased GR mRNA in the LC remains to be elucidated.